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Aims: To examine the associations between substance abuse/dependence symptoms and 
life satisfaction, before and after adjustment for fixed and time dynamic sources of 
confounding. 
Design and Methods: Data were drawn from a 30-year longitudinal study of a birth 
cohort of 987 individuals. Associations between alcohol abuse/dependence symptoms, 
cannabis abuse/dependence symptoms, and life satisfaction were examined using 
repeated measures regression models. Associations were adjusted for fixed and time-
dynamic sources of confounding including family background, personality, 
demographics, recent life events, current employment, and recent mental illness.  
Results: There were significant associations between alcohol abuse/dependence and life 
satisfaction (p<.0001) and between cannabis abuse/dependence and life satisfaction 
(p<.0001). These significant associations remained after adjustment for fixed sources of 
confounding. However, adjusting for time-dynamic sources of confounding substantially 
reduced the associations. After adjustment for time-dynamic sources of confounding 
there were no significant associations between alcohol abuse/dependence and life 
satisfaction (p>.17) or cannabis abuse/dependence and life satisfaction (p>.25).  
Discussion: These findings suggest that associations between life substance 
abuse/dependence and life satisfaction can be explained by time-dynamic factors such as 
employment, life events, and comorbid mental illness that are associated with reduced 
life satisfaction.  
Conclusions: When due allowance is made for confounding, alcohol and cannabis 
abuse/dependence are not associated with reduced life satisfaction.  
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Introduction 
Substance abuse is associated with a range of negative outcomes, including 
increased crime, suicidal behaviour, educational underachievement, unemployment, and 
early or risky sexual activity [1-6]. However, in recent years there has been a shift 
towards also considering the impact of substance abuse on measures of optimal 
functioning and happiness [for examples see 7, 8, 9]. This movement has largely been 
driven by the increasing influence of positive psychology, which emphasises positive 
emotions and factors that make individuals and communities thrive [10, 11]. A key focus 
of this approach is on measuring life satisfaction, defined as the subjective evaluation of 
the quality of a person’s overall life [9, 12, 13].  
Previous studies have reported that high rates of alcohol-related problems are 
associated with decreased life satisfaction [7, 14-16]. For example, Murphy et al [7] 
reported that alcohol-related problems were associated with reduced life satisfaction 
amongst college students. Similarly, in a cross-sectional survey of over 340,000 
individuals, Strine [14] reported that heavy drinking was associated with lower levels of 
life satisfaction. Other studies have reported similar associations between cannabis use 
and life satisfaction [3, 8, 9]. For example, Zullig et al [9] found that cannabis use was 
significantly associated with reduced life satisfaction amongst high school students. 
However, a limitation of many previous studies is that they have not adequately 
controlled for confounding. It is therefore possible that associations between substance 
abuse and life satisfaction reported in previous studies could be due to confounding 
factors that are associated with both increased rates of substance abuse and lower levels 
of life satisfaction. Without controlling for these potential sources of confounding it is not 
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possible to determine whether there is a direct association between substance abuse and 
life satisfaction, or whether the association merely reflects the effects of the confounders.  
This study examines the associations between substance abuse and life 
satisfaction using data from a 30-year longitudinal study of a birth cohort. The data set 
used for this study contains extensive information about a range of potential confounding 
factors. The specific aims of the study are: 
i) To examine whether alcohol abuse/dependence and cannabis 
abuse/dependence are associated with life satisfaction from age 18 to age 30 
ii) To adjust the associations between alcohol and cannabis abuse/dependence and 





Data were gathered over the course of the Christchurch Health and Development Study, a 
longitudinal study of a birth cohort of 1, 265 children born in Christchurch (New 
Zealand) in 1977. The cohort were studied at birth, 4 months, 1 year and annually to age 
16 years, and again at ages 18, 21, 25 and 30 years [17, 18]. Analyses were based on 
1025 participants for whom information was available for outcomes at ages 18-30 years 
(81% of the original sample). The study has been approved by the Upper South Regional 




 At ages 18, 21, 25 and 30 information about life satisfaction was collected as part 
of the follow-up interview using a custom written questionnaire which required 
participants to rate their current satisfaction with each of twelve areas of their life: work; 
leisure time; partner relationships; relationships with people of the same sex; 
relationships with people of the opposite sex; social life; money; independence; daily 
interactions with others; family life; future; and life as a whole. Participants responded on 
a four-point scale where ‘1’ was very unhappy, ‘2’ was unhappy, ‘3’ was happy, and ‘4’ 
was very happy. For each age (18, 21, 25 and 30), ratings from the 12 items were 
summed to provide an overall life satisfaction score. Life satisfaction scores ranged from 
14 to 48 with a mean of 38.9. Reliability (Cronbach’s alpha) was good and ranged from 
.86 to .89. 
Alcohol abuse/dependence symptoms 
At ages 18, 21, 25 and 30, participants completed a comprehensive mental health 
interview based around the Composite International Diagnostic Interview (CIDI) [19]. As 
part of this interview, participants were questioned about whether they had experienced 
any of a checklist of 11 symptoms of alcohol abuse and dependence over the previous 12 
months. This checklist was modified from the original CIDI checklist in order to assess 
abuse/dependence symptoms over several different time periods. At ages 18, 21 and 25 
the number of symptoms ranged from 0 to 10 with a median of 0, and at age 30 ranged 
from 0 to 8 with a median of 0.  
Cannabis abuse/dependence symptoms 
As part of the mental health interview described above, participants were also 
questioned about whether they had experienced any of a checklist of 11 symptoms of 
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cannabis abuse and dependence over the previous 12 months. At age 18 the number of 
symptoms ranged from 0 to 10 with a median of 0, and at ages 21, 25 and 30 it ranged 
from 0 to 9 with a median of 0.  
Covariates 
In order to examine the influence of confounding and mediating factors on the 
associations between life satisfaction and alcohol abuse/dependence, a series of covariate 
factors were included in the regression models. All covariates were initially included and 
then the models were refined to include only those covariates that were statistically 
significant (p<.05) predictors. Covariate adjustment was done in two stages: 
1. Adjustment for confounding factors. In order to adjust the associations between 
life satisfaction and alcohol abuse/dependence for confounding, a series of fixed 
background factors were included in the regression analysis. These measures 
spanned domains including: parental and family background, childhood abuse; 
childhood behaviour and personality; academic ability; and demographics. 
Factors that were significant in at least one of the models were: gender; maternal 
reports of shy/anxious/withdrawn behaviours at ages 7-9 [20]; quality of parental 
attachment age 15 [21]; and self-esteem age 15 [20].  
2. Adjustment for concurrent factors. After adjustment for confounding (above), 
associations were further adjusted for concurrent/mediating factors. These factors 
were measured concurrently with the life satisfaction measures at ages 18, 21, 25 
and 30 and included measures of: recent life events; recent mental illness; recent 
employment; and current living arrangements. Factors that were significant in at 
least one of the models were: current usual hours worked in paid employment 
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[22]; current cohabiting partner relationship; serious arguments/problems in 
partner relationship in last year [23]; sexual or physical violence victimisation in 
last year [23]; DSM-IV [24] major depression since last interview [23]; DSM-IV 
anxiety disorder since last interview [23].  
More detailed descriptions of measures can be obtained from the references listed above.  
Statistical analyses 
Associations between alcohol abuse/dependence and cannabis abuse/dependence 
and life satisfaction were tested for statistical significance by fitting repeated measures 
multiple regression models using a generalised estimating equation (GEE) approach. The 
pooled data from the four time periods (ages 18, 21, 25, 30) were fitted with population 
averaged GEE models [25, 26] in which life satisfaction was modelled as a function of 
alcohol abuse/dependence or cannabis abuse/dependence and, where applicable, a series 
of potential covariate factors (see Covariates, above). 
The model fitted was of the form: 
Yit = B0 + B1Xit + ∑BjZij + ∑BkZikt 
where Yit was life satisfaction (Y) for participant i in time period t (t = 18, 21, 25, 30), Xit 
was the substance abuse/dependence measure for individual i in time period t, Zij were a 
set of fixed covariates and Zikt a set of time dynamic covariates for individual i. In these 
models the coefficient B1 represents the effect of the substance abuse/dependence 
measure on life satisfaction net of the correlated effects of the other covariates.  
All statistical analyses were conducted in SAS 9.1 for Windows. 
Sample size and sample bias 
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Over the course of the study there has been a gradual loss of participants due to 
participant death, refusal, and inability to trace participants. At age 30, a total of 987 
individuals were assessed, representing 80% of the surviving original cohort. The gradual 
loss of the sample over time raises questions about the extent to which the results of the 
current study may be affected by sample bias due to non-random sample loss. To 
examine this, missing data were imputed and the results re-analysed using the PROC MI 
and PROC MIANALYZE procedures in SAS 9.1 for Windows which use multiple 
imputation [27, 28] to impute missing outcomes and then use these outcomes in the 
analysis to adjust standard error estimates under the assumption that there was no bias in 
the estimation of the outcomes.  
The results of the analysis using the imputed data were not substantively different 
from those using the original data and, in all cases, led to the same conclusions (for 
comparison of key results from the original and imputed analyses, see Appendix 1). This 
suggests that the results of the present study were not significantly affected by sample 
bias due to sample loss. Therefore, the remainder of this paper presents only the results 
obtained using the original (reduced) sample.  
 
Results 
Table 1 shows the associations between alcohol and cannabis abuse/dependence 
symptoms and life satisfaction at ages 18, 21, 25 and 30, and pooled across the four ages. 
For each age, the table shows the mean life satisfaction scores for individuals with no 
abuse/dependence symptoms, one or two symptoms, and three or more symptoms. The 
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table also shows the p-value from a linear regression model in which life satisfaction was 
modelled as a function of abuse/dependence symptoms. 
The table shows that, at all ages, increasing numbers of alcohol abuse/dependence 
symptoms and cannabis abuse/dependence symptoms were associated with decreasing 
life satisfaction. In almost all cases this association was statistically significant (p<.05), 
with the only exception being the association between alcohol abuse/dependence 
symptoms and life satisfaction at age 30 (p>.14). The actual size of the differences in life 
satisfaction between those with none, one or two, and three or more symptoms of 
substance abuse/dependence was small to moderate. Individuals who had no symptoms of 
substance abuse/dependence had life satisfaction scores that were approximately 7% 
higher than those who had 3 or more symptoms of substance abuse/dependence. 
 
TABLE 1 HERE 
 
The results in Table 1 showed that increasing numbers of alcohol and cannabis 
abuse/dependence symptoms were associated with decreasing life satisfaction. However, 
life satisfaction may be associated with a range of covariate factors that may help to 
explain these associations.  
To examine this, Table 2 reports the associations between life satisfaction at age 
30 and a range of covariate factors. Associations at ages 18, 21, and 25 were also 
examined and were similar to those at age 30. For the purposes of the table, life 
satisfaction scores have been classified into low, medium and high tertiles. The covariate 
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factors include fixed measures of family background, personality, and individual factors, 
and also concurrent time-dynamic measures of life circumstances and recent life events. 
The table shows that life satisfaction was significantly (p<.05) associated with a 
range of fixed and time-dynamic factors including: self-esteem; parental attachment; 
neuroticism; adolescent deviant peer affiliation; current cohabiting partner; current 
weekly hours in paid employment; recent anxiety disorder; recent depression; and recent 
relationship problems. 
TABLE 2 HERE 
Table 2 suggested that the associations between substance abuse/dependence and 
life satisfaction need to be adjusted for the covariate factors in Table 2. To achieve this, 
the data in Table 1 were adjusted for confounding using a repeated measures model and 
generalised estimating equation (GEE) methods (see Methods for details). This model 
pools the data across the four time periods to provide an estimate of the overall 
association between substance abuse/dependence and life satisfaction. The model 
included a range of covariate factors including those listed in Table 2 (see Methods for a 
full list). Adjustment was done in two steps: first, associations were adjusted for fixed 
factors, including family and parental background, early life experiences, and personality; 
and second, associations were also adjusted for time-dynamic factors including current 
employment, current partner, recent life events, and recent anxiety and depression.  
Table 3 shows the adjusted associations between substance abuse/dependence and 
life satisfaction after adjustment for fixed factors, and after adjustment for both fixed and 
time-dynamic factors. The unadjusted associations are also shown for comparison. 
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Adjusting for fixed covariates reduced the associations between substance 
abuse/dependence and life satisfaction slightly, but after adjustment they remained 
significant (both p<.05). However, additional adjustment for concurrent factors 
substantially reduced the associations between alcohol and cannabis abuse/dependence 
and life satisfaction to the point where they were no longer statistically significant (both 
p>.17). After adjustment for fixed and time-dynamic factors, there was almost no 
difference in mean life satisfaction scores across the three levels of substance abuse 
symptoms, with individuals with no abuse/dependence symptoms having life satisfaction 
scores that were only 1% higher than individuals with 3 or more symptoms.  
 
TABLE 3 HERE 
 
Discussion 
This study used data from a 30-year longitudinal study to examine the 
associations between substance abuse and life satisfaction from age 18 to age 30. The 
results showed that alcohol and cannabis abuse/dependence symptoms were significantly 
associated with life satisfaction, with greater numbers of symptoms being associated with 
lower levels of life satisfaction. This finding is consistent with previous research which 
has suggested that alcohol and cannabis abuse are associated with decreased life 
satisfaction [3, 7-9, 14-16].  
Adjusting the associations for fixed sources of confounding including gender; 
childhood shy/anxious behaviour, parental attachment, and self-esteem had little impact 
on the associations. However, adjusting for concurrent factors including work hours, 
having a cohabiting partner, relationship problems, physical or sexual victimisation, and 
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depression and anxiety disorder reduced the associations between substance abuse and 
life satisfaction to a point where they were no longer statistically significant. These 
findings suggest that the association between substance abuse and lower life satisfaction 
can be explained by those individuals with high levels of substance abuse symptoms 
tending to have current life circumstances that reduce life satisfaction, such as recent 
mental health problems, relationship difficulties, and reduced employment. 
Interpretation and Implications 
There are at least two interpretations of the finding that adjusting for concurrent 
factors explains the associations between substance abuse/dependence and life 
satisfaction. First, the concurrent factors may be correlated with both substance 
abuse/dependence and life satisfaction and are therefore acting as confounding factors. A 
second possibility is that the concurrent factors are intermediate in the causal pathway 
between substance abuse/dependence and life satisfaction, and therefore are acting as 
mediating factors. While it is not possible from the current study to determine which of 
these alternatives is correct, both interpretations suggest that efforts to improve life 
satisfaction among individuals with substance abuse/dependence should focus on 
addressing concurrent lifestyle factors that are associated with life satisfaction such as 
work hours, partner relationships, and comorbid anxiety and depression. 
Strengths and weaknesses 
A strength of this study is the rich longitudinal data set used, which allowed for 
control for a wide range of fixed and time-dynamic covariates. However, a limitation of 
the study is that the data were drawn from a birth cohort of individuals born in a 
particular time and place. It is not clear to what extent the findings might generalise to 
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individuals born in different times and different places. A further limitation is that, 
although the life satisfaction measure used in this study had good reliability (alpha=.86 to 
.89), it was constructed for the purposes of this study and has not been used previously.  
These limitations notwithstanding, the results of this study suggest that substance 
abuse in young and early adulthood is not associated with decreased life satisfaction 
when due allowance is made for confounding. Associations between substance abuse and 
life satisfaction can largely be explained by current life circumstances associated with 
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Β = regression coefficient for alcohol abuse/dependence or cannabis abuse/dependence from the regression model 
SE = standard error for the regression coefficient 
 
 Original data set  Imputed data set 
 β S.E. p  β S.E. p 
Unadjusted        
Alcohol abuse/dependence -.56 .11 <.0001  -.56 .11 <.0002 
Cannabis abuse/dependence -.57 .12 <.0001  -.57 .13 <.0005 
Adjusted for fixed sources of confounding        
Alcohol abuse/dependence -.37 .12 <.003  -.33 .11 <.006 
Cannabis abuse/dependence -.31 .12 <.02  -.34 .13 <.02 
Adjusted for fixed sources of confounding + concurrent factors        
Alcohol abuse/dependence -.17 .12 >.15  -.15 .11 >.10 
Cannabis abuse/dependence -.15 .12 >.22  -.18 .14 >.11 
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Table 1. Associations between substance abuse/dependence symptoms and mean (SD) life 
















Number of symptoms of abuse/dependence 
 0 1-2 3+ p 
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Table 2. Associations between life satisfaction and potential covariate factors, age 30
 Life satisfaction score tertile 
p 
 Low Medium High 
Fixed factors     
Gender (% male) 49.5 52.4 43.2 <.06 
Lowest decile self-esteem age 15 (%) 14.4 8.4 4.9 <.0006 
Lowest decile parental attachment age 15 (%) 14.5 7.5 5.9 <.0008 
Highest decile shyness/anxiety age 7-9 (%) 9.0 5.0 5.3 <.08 
Highest decile neuroticism age 14 (%) 13.4 6.9 4.9 <.0006 
Highest decile deviant peer affiliations age 16 (%) 12.9 7.2 5.6 <.005 
Time-dynamic factors     
Current cohabiting partner (%) 53.5 65.8 77.3 <.0001 
Current weekly hours in paid employment (mean) 28.8 36.1 36.3 <.0001 
Anxiety disorder in last interview period (%) 24.6 19.4 12.8 <.0008 
Major depression in last interview period (%) 32.6 19.9 12.2 <.0001 
Relationship problems last 12 months (%) 50.2 45.3 31.3 <.0001 
Physical or sexual victimisation in last 12 months (%) 27.2 23.1 21.5 >.21 
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Table 3. Pooled mean life satisfaction scores by number of alcohol or cannabis abuse/dependence symptoms before and after 













1 Significant covariates from regression model: 1=gender; 2=shyness/anxiety age 7-9; 3=parental attachment age 15; 4=self-esteem 
age 15; 5=current weekly hours worked in paid employment; 6=current cohabiting partner; 7=relationship problems in past 12 
months; 8=physical or sexual victimisation in last 12 months; 9=anxiety disorder in preceding interview period; 10=major depression 
in preceding interview period. 
 
Number of abuse/dependence 
symptoms 
p Significant covariates1 
 0 1-2 3+ 
Unadjusted      
Alcohol abuse/dependence symptoms 27.2 26.4 25.2 <.0001 - 
Cannabis abuse/dependence symptoms 27.1 26.2 25.2 <.0001 - 
Adjusted for fixed factors      
Alcohol abuse/dependence symptoms 27.1 26.7 26.4 <.003 1-4 
Cannabis abuse/dependence symptoms 27.0 26.7 26.4 <.02 1-4 
Adjusted for fixed and time-dynamic factors      
Alcohol abuse/dependence symptoms 27.0 26.9 26.7 >.17 1-10 
Cannabis abuse/dependence symptoms 27.0 26.9 26.8 >.25 1-10 
